EDITORIAL:

Special issue on the European Micro Air Vehicle Conference and Competitions 2009 (EMAV 2009)
Micro Air Vehicles (MAVs) hold the promise to become cheap and safe sensors in the sky for applications ranging from the observation of critical situations to the inspection of power lines or the construction of digital elevation maps. While MAVs are already being used in a restricted way in both military and civil applications, many challenges remain before they can live up to their full potential. The International Micro Air Vehicle conferences and competitions are a platform to stimulate and exchange research on MAVs in order to face these challenges. This special issue contains the extended versions of the five papers nominated by the reviewers for the best paper award at the EMAV 2009. Together, they provide an image of the most recent developments in the field of MAVs.
The EMAV 2009 in particular saw significant progress in one of the main challenges for MAVs: indoor flight. As is well known in the MAV community, indoor flight is difficult due to the absence of GPS and the presence of many nearby obstacles. Solutions for (indoor) ground robotics cannot easily be ported to MAVs, because the latter can carry less payload, have faster dynamics, and have less computational power at their disposition. This special issue contains two papers that are of particular importance to achieving indoor flight. show impressive results of a quad rotor equipped with a miniaturized laser scanner that can autonomously explore indoor spaces. By adapting and optimizing publicly available algorithms, they succeed in transitioning the successes of ground robots to their quad rotor. On the other hand, Stowers et al. (pages 229-239) focus on the use of an optic flow algorithm in the log-polar domain in order to estimate the heading of a quad rotor. If such a method becomes as successful in estimating other state variables and distances to obstacles as well, it would allow even smaller MAVs to fly autonomously indoors.
Another challenge for MAVs lies in the area of optimizing their design for a specific task or mission. Particularly exciting in this respect is the achievement of increasing endurance as much as possible: how long can MAVs stay in the air, or how far can they fly? For some applications, such as the inspection of dikes, power lines, or railroad tracks, high endurance is the critical design parameter. Therefore, the EMAV 2009 organization planned an outdoor "endurance mission": a simulation of a mission in which the MAV has to fly as far as possible, drop a payload, AND fly back. Hence, the goal of the mission was not only to fly as far as possible, but also to estimate as accurately as possible how far the MAV could fly. describe the design, optimization, and realization of their MAVs, some of which are (co-)powered by solar cells. Their initial tests and participation in the EMAV 2009 is meant as a preparation of what they call the "Corsica mission." For that mission, they intend to use an electric/solar powered MAV to fly from Nice (mainland of France) to Calvi (on the island of Corsica), which represents a distance of 200 km.
Besides the interest in MAVs from an engineering point of view, they can also contribute to the understanding of nature. Especially close to nature are the flapping wing MAVs. Although there has been an increased understanding in the dynamics of flapping flight in recent years, much is still unknown. Artificial flapping wing MAVs can be used to gain insight into the aerodynamics and kinematics of flying birds and insects. It is easier to experiment with an artificial system, especially if one wants to change parameters such as wing size, stiffness, etc. De Clercq et al. (pages 225-262) present a study with Particle Image Velocimetry (PIV) measurements on a flapping wing MAV that is known to be able to fly and even hover: the DelFly II. One of the findings in the study is that the peel movement in the flapping cycle is more important to the DelFly's lift than the clap movement. Of course, nature also provides considerable inspiration to improve flapping wing MAVs. The last paper in this special issue written by concerns the use of resonance in order to improve the efficiency of flapping. The right use of resonance could greatly improve the flight time of small flapping MAVs.
